In order to study the competency of a cardiac valve, the contrast material should be injected selectively into the chamber or vessel on the downstream side of the valve, i.e., the one into which the valve opens. If the valve is incompetent, the regurgitant stream will then be visualized, and the chamber on the upstream side of the valve will become opacified ( fig. 1) .
S ELECTIVE angiocardiography is a sensitive method for the evaluation of valvular competency and for grossly measuring the severity of valvular insufficiency. False negative results are rare, if they occur at all, and even minimal degrees of insufficiency can be demonstrated by a technically adequate angiocardiographic study. On the other hand, it is possible to create the appearance of insufficiency where none is present or to magnify the degree of existing insufficiency by faulty catheter placement or simply as a result of the forceful injection of contrast material.
In order to study the competency of a cardiac valve, the contrast material should be injected selectively into the chamber or vessel on the downstream side of the valve, i.e., the one into which the valve opens. If the valve is incompetent, the regurgitant stream will then be visualized, and the chamber on the upstream side of the valve will become opacified ( fig. 1 ).
When the contrast material is introduced into the heart at a point upstream to the valve in question, diagnosis of insufficiency will depend on the demonstration of an abnormally wide variation between the systolic and diastolic volumes of the chamber guarded by the valve, or by the presence of a regurgitant stream of radiolucent blood. This is a Cine recording is better for the study of valve insufficiency than the use of a rapid film changer because of the cine's more rapid rate of film exposure, and because the eye is more sensitive to changes seen in motion than to changes in a series of still pictures. At 60 or more frames/sec, transient puffs of regurgitation are easily visualized, whereas they can be completely missed on large films made at the rate of 6/sec.
Aortic Valve
The aortic valve is the easiest of the cardiac valves to evaluate because there is little chance of producing factitious insufficiency. As long as the catheter tip is located above the valve cusps, it will not interfere with their closing. It is possible that the jet of contrast material from an end-hole catheter, positioned directly above the valve, may enter the left ventricle during end-systole before the cusps close. However, such regurgitation is transient and of a minor degree. An insignificant degree of aortic insufficiency, filling only the outflow portion of the left ventricle, can also be seen in patients without any other evidence of aortic valve disease ( fig. 2) high in the ascending aorta, the bolus of contrast material may not reach the valve, and smaller degrees of insufficiency will be missed.
When there is marked insufficiency, the position of the catheter is not critical because the backflow during diastole is usually sufficient to regurgitate the conItrast material from anywhere in the ascending aorta down to the valve.
Mitral Valve
Selective left ventricular angiocardiography is the procedure of choice for evaluating the competency of the mitral valve. As long as the ventricle is well opacified, any insufficiency of the valve will be easily visualized. The patient should be studied in the right anterior oblique projection because in this view the mitral valve is seen tangentially, separating the left atrium from the ventricle. The lateral projection is also satisfactory as the overlap of the two chambers is small.
In contrast, in the frontal view, a good portion of the left atrium is hidden by the opacified outflow tract of the left ventricle, and, in the left anterior oblique projection, the mitral valve is seen en face, and the body of the atrium is almost completely obscured. Because of the overlapping of the chambers, even a moderate degree of insufficiency can be missed in either of these views.
Factitious mitral fig. 1 ). This evaluation can be made somewhat more objective if the density of the atrial shadow is compared with that of the aorta. In the presence of marked mitral insufficiency the two will be roughly equal, whereas with lesser degrees of regurgitation, opacification of the aorta will be relatively greater than that of the atrium.
In general, in the absence of significant mitral stenosis, the size of the left atrium is proportional to the degree of mitral insufficiency although this will vary with the length of time the insufficiency has been present and with the compliance of the atrial wall. With lesser degrees of instufficiency, the atrium may be normal in size. However, when the regurgitant stream is considerable, the atrium usually is enlarged.
Any disparity between the size of the atrium and the observed severity of the insufficiency must be explained. The most common causes of a normal-sized left atrium in the presence of marked mitral regurgitation are acute mitral insufficiency, including papillary muscle dysfunction or rupture, and rupture of the chordae tendineae, or artifactual insufficiency due to the angiocardiographic procedure ( fig. 3) .
If the left ventricle cannot be catheterized in a retrograde direction, through the aortic valve, it is still possible to evaluate the presence of mitral insufficiency. The ventricle can be entered by passing a venous catheter across the atrial septum, either through a patent foramen ovale or by transseptal puncture, and through the mitral valve. Even though the catheter lies across the valve, it rarely interferes with its closure, and insufficiency due to the catheter is rare.
Tricuspid Valve
Evaluation of the competency of the tricuspid valve is somewhat more uncertain than it is with the valves on the left side of the heart, because the catheter must traverse the valve to reach the right ventricle. In most cases, the catheter appears to lie in a commissure between two leaflets rather than directly across a leaflet, and it rarely interferes significantly with valve closure. Even when the right ventricular pressure is considerably elevated, as in severe pulmonic stenosis, the valve usually appears competent on the angiocardiogram. A small regurgitant puff is occasionally seen but presents no problem because, even if it were not artifactual, it would be of no clinical importance.
In the presence of marked tricuspid insufficiency, contrast material injected into the right ventricle will opacify the right atrium and often regurgitate into the inferior vena s RV 00 )000.ie cava and the hepatic veins (fig. 4) 
